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ANDA 40-135 ) -

Barr Laboratories, Inc.
Attention: Christine A. Mundkur
2 Quaker Road

P.O. Box D2900

Pomona, NY 10970-0519

Dear Madam:

This is in reference to your abbreviated new drug application
dated February 9, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Estropipate Tablets
USP, 0.75 mg, 1.5 mg, and 3 mg.

Reference is also made to your amendments dated June 28, and
October 28, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Estropipate Tablets USP, 0.75 mg, 1.5 mg, and

3 mg to be bioequivalent and, therefore, therapeutically
equivalent to the listed drug (0gen® 0.75 mg, 1.5 mg, and 3 mg of
Abbott Laboratories). Your dissolution testing should be
incorporated into the stability and quality control program using
the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD~-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b)(3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

1

Douglas L. Spgrrn

v~ IR7/9¢
Director

Office of Generic Drugs
Center for Drug Evaluation and Research

cc: ANDA #40-135
ANDA #40-135/Division file
Field Copy ‘
HFD-600/Reading file
HFD-82
HFD-8/P.Savino
HFD-610/J.Phillips

Endorsements: / .

HFD-625/R.'Permisohn/11-12-96
HFD-613/C.Holquist/ll-lB-QF LT
HFD-610/J.Grace/11-19~96 v\ aalav
HFD-625/M.Smela/11~13~96 A e
HFD-617/S.0keefe, CSO/11-18-96 S \lecfu 11/>519¢
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Barr Laboratories, Inc.
2 Quaker Road
Pomona, NY

_SUBMISSION

21 CFR 505(3j)
SUPPLEMENT (s) 6. PROPRIETARY NAME
N/A N/A
NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE(s) FOR
Estropipate N/A
AMENDMENTS AND OTHER DATES

FIRM EFDA
Original dated 2/9/95. Acknowledgement letter dated

3/8/9S.

NA letter dated 7/24/95.
BIO NA letter dated 8/22/95.

Bio NC dated 10/24/95 BIO letter dated 4/9/96.
Amendment dated 2/7/96. NA letter dated 6/14/96.

NC dated 6/28/96%.
Amendment dated 10/28/96%

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Estrogen Rx

83-220 (Abbott Ogen®)

DOSAGE FORM 14. POTENCY
Tablets 0.75 mg, 1.5 mg,
3 mg

CHEMICAL NAME AND STRUCTURE
Estra-l,3,5(10)-trien-l?-one,3-(su1fooxy)—,compound with
peperazine 1:1 :

See USP 23 for structure.

RECORDS AND REPORTS
N/A

COMMENTS . .
In the original filing, Barr Laboratories had identified



as an outside contract
testing laboratory. ,
pleaded guilty of one (1) count of a violation of 18 U.S.C.
Section 1505, resulting from a conviction of a former
employee. However, had not been used to
develop any of the data in the ANDA submission per Barr.
Copies of the Debarment Certification Statements and Lists
of Convictions for and other outside testing
laboratories have been provided.

Labels/labeling are in Vol. 1.1, on pp. 28-79. Revised
labels/labeling are found on pp. 05-00001 ff. of the 2/7/96,
amendment.

CMC information are in Vol. 1.5 and 1.6, on pp. 2005-3042 of
the original filing. The amendment dated 2/7/96, contains
information for two additional dosage strengths of 0.75 mg,
and 1.5 mg. Additionally, the firm's response to our NA
letter dated 7/24/95, is contained therein. Documentation
for the 0.75 mg and 1.5 mg tablets are provided, as is
appropriate, in the firm's responses to deficiencies for the )
3 mg tablets. Outstanding isssues were addressed in our NA
letter dated 6/14/96.

The results of a single dose, two-way crossover in vivo bio
study are in Vol. 1.1-1.4, on pp. 80-2004. The firm's
10/24/95, amendment addressed the BIO NA letter dated
8/22/95. The Gur J. P. Singh bio review dated 4/4/96,
includes the Recommendations such that "The in-vivo
biocequivalence study conducted under fasting condition by
Barr Laboratories on its estropipate 3 mg tablet, lot
#4R72903 comparing it to the reference product ogen® 3 mg
tablet, lot #73820AA21, manufactured by Abbot, has been
found to be acceptable to the Division of
Bioequivalence...The formulations for estropipate 0.75 mg
and 1.5 mg tablets are proportionally similar to the 3 mg
tablet of the test product which underwent biocequivalence
testing. The waivers of in vivo bioequivalence study
requirements for 0.75 mg and 1.5 mg tablets of the test
product are granted...The dissolution testing should be
incorporated into firm's manufacturing and stability
programs. The dissolution should be conducted in 900 mL of
water using USP XXII apparatus II (paddles) at 75 rpm. The
dissolution testing should meet the following
specifications.

Not less than of the labeled amount of estropipate
is dissolved from the dosage form in 60 minutes.

From the biocequivalence point of view, the firm has met the
requirements for in vivo bioequivalence and in vitro
dissolution testing."

The bio letter dated 4/9/96, notified the applicant that



there were no further questions at that time.  Also, the
dissolution parameters for QC and stability testing were
presented to the firm.

OGD DOB summary dated 4/12/96, concludes that the 3 mg
tablet is bioequivalent to the reference product, and that
the "Waivers for the 0.75 mg and 1.5 mg tablets ar
granted.". Also, "...The dissolution testing meets the USP
specifications.".

NC dated 6/28/96: This provides a response to our BIO
letter dated 4/9/96. Barr acknowledged that the DOB has
completed its review, and has no further questions at that
time. Barr stated that the recommended dissolution
parameters have been incorporated into the stability and qc
programs. According to Barr, these were incorporated into
the Quality Control and Stability Program on 10/11/94.
Included are the current (as of 6/28/96) Acceptance Test for
In-Process & Finished Product, Quality Control Analytical
Test Record for Estropipate Tablets, USP, and the Marketed
Stability Specification Test Record for Estropipate Tablets
USP for the 0.75 mg, 1.5 mg, and 3 mg dosage strengths.

Amendment dated 10/28/96: This addresses our NA letter
dated 6/14/96, which discussed outstanding issues from our
NA letter dated 7/24/95, and the firm's response to same
dated 2/7/96. The comment citations in our NA letter dated
6/14/96, were drawn from our NA letter dated 7/24/9S.

Comment 1. referred to Barr's responses for comments l.a.
and 1.b. of our cited letter, which addressed physical
characteristics of the ds. We recommended that blend
analyses and material adhering to processing equipment
continue to be monitored. Barr made a commitment to perform
in-process testing for blend content uniformity for each
dosage strength. After sufficient blend uniformity data
have been attained, Barr will supplement the ANDA to delete
blend testing. The Quality Control Analytical Specification
Test Records used for release and the In-Process and
Finished Product Test Method have been revised to include
blend content uniformity testing and specs. Barr has made a
commitment to monitor the potency of estropipate in blend
and the finished products.

Comment 2.a. referred to response 6.a., of Barr's 2/7/96,

cover letter in which a target with a
range of was declared, whereas, on pp. 00-
00040, 00-00041, 00-00049,00-00050, 00-00051, and 00~-00052
for the Master, the target is with a range of

. Barr was asked to identify the correct specs. Barr
stated that the spec. in the cover letter was a typo error.
The spec. with a target of with a range of

in the Master is correct.



Comment 2.b. cited comment 6.e., which recommended that Barr
continue to monitor each batch for

as per comment 1. of our NA letter. Barr concurs, and
referred to its response to comment 1.

Comment 2.c. referred to comment 6.g., in which we
recognized that Barr will discontinue cesting
from the stability program for future production batches.
We informed Barr that the test is still to be performed on
the finished product, and for stability purposes per Method
TM-332F, and asked for clarification of whether or not the
test would be performed. Barr stated that the test for
will not be performed, and has submitted the
current Quality Control Analytical Specification Test
Records and Marketed Stability Specification Test Records
for the products reflecting the revisions. Also, the
Marketed Stability Protocol, similarly, has been revised.
However, Barr will continue to monitor for 24
mos. for the demonstration batches of each dosage strength.

Comment 3. related to the firm's response to comment 9.b.,
in which Barr concurred after their review of the available
stability data that it would be appropriate to reduce the
specification for any Individual Impurities/Degradants other
than Estrone to NMT We again recommended that this
specification of NMT Je used at the time of release and
for stability purposes for the drug products. Also, we
noted that a reasonable effort would be made to identify
impurities of "significant magnitude", and asked the firm to
declare the threshold that was associated with
"significant". Barr has agreed to reduce the spec. for any
individual impurity/degradant other than Estrone to NMT

at the time of release and for stability purposes. Barr
will make a resonable effort to identify any
impurity/degradant MT

Labeling Deficiencies:

FPL container labels for 21s, 100s and 1000s, and
professional and patient insert labeling were submitted.
These are satisfactory per C. Holquist Approval Summary
dated 11/4/96. 1Included in the summary is a "Note to the
Chemist" in which it was pointed out that the innovator
labels/labeling bear a storage instruction to "store below
25°C", whereas, the Barr products will be stored at 15°C-
30°C. C. Holquist asked if there are data in support of the
Barr storage conditions. The previously submitted data
tentatively support the Barr labeled storage conditions.

Barr was asked to note and acknowledge the following in
their response:

1. Comment 2. of our cited letter (i.e., CGMP compliance



of all facilities) is still pertinent. Barr
acknowledged same.

2. We asked for concurrence with the Division of
Bioequivalence dissolution testing recommendation in
their letter dated 4/9/96. Barr acknowledged same.

18. CONCLUSIONS AND RECOMMENDATIONS

Recommend Approval

19. REVIEWER DATE COMPLETED
Robert C. Permisohn 11/8/96

cc: ANDA #40-135
ANDA #40-135/Division File

Field Copy
Endorsements:
w )esl9e
HFD-625 / isohn/11-8-96

HFD-625/MSmela/11-13-96
X:\new\firmsam\barr\ltrs&rev\40135ap.d
F/T by MM November 20, 1996
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PHARMACIST NOTE: BARR LABORATORIES, INC. WDC 0555-0720-38
Dispense with patient feafiet.
Usxst Dosage: See package brochure. ==
Each tablet contains: . ==____oo
Estropipate 3 myg, caiculated as sodium - == ™M
estrone sultate 2.5 mg. Estmp| pate == (l>
Dispense with a child-resistant closure ==
inatight, whtressant comainer. 1ADIOLS, uUspP =
Store at controlled room temperature ——— O
15°-30°C (59°-36°F). 3 mg = \
s
= un
SARR LABORATORIES, MC. Caution: Federal law prohibits S== 1N &
Pomona, NY 10970 dispensing without prescription. i > 8 ¢
P—— < =
R9-96 21 Tablets =n & B
PHARMACIST NOTE: BARR LABORATORIES, INC. NOC 0555-0729-02
Dispense with patisn leafiet. o
Usest Dosage: See package brachure. - @ 3
Each tabiet contains: " 'g
Estropipate 3 mg, calcutated as sodium - —-———_"—
estrone sffale 25,15, Estropipate _ e |«
Dispense with a child-resistant closure — N} &
B s Tablets, USSP =~ |z
Store at controfied room temperature _— o
15°-30°C (59°-86°F). 3Img N
cm——
. e IN
BARR LABORATORIES, WC. Caution: Federal taw prohibits = n P
Pamana, NY 10970 dispensing without prescription. s S 2
= 3 a
RO-06 100 Tablets = & 3

PHARMACIST NOTE: & BARR LABORATORIES, INC. NDC 0555-0729-05
Dispense with patient leaflet. .

Usual Dasage: See package
brochure.

Each tablet contains:
Estropipate 3 mg, calculated as

sodium estrone sulfate 2.5 mg. Estmpipate
et s it et Tablets, USP

1

il

container. o
Store at controiled room 3 mg y‘l’
temperature 15°-30°C (59°-86°F). =9
I
_n
_—un
f———————"1 g
BARR LABORATORIES, INC. Caution: Federal law prohibits =t

pomona, NY 10970 dispensing without prescription.

1000 Tablets

R9-96

Lot No.:

Exp. Date:



P!MRIACIST NOTE:
Dispense with patient leafie!.

Usual Dosage: See package brochure

BARR LABORATORIES, INC.

B
| ¢
8

Each tablet contains: —
Estroplmate 1 S;’ mg. calcuiated as sodi- E P=——=] ;’i\
um estrone subate 1.25 mp. H —_—
y . o —_— )
g‘isp:n:'e vlviy'r‘sa chiid-resistant closure Ts; ' plpate —— 0O
a tight, light-resistant container. a ets ——= N
Store at controlled room temperature ’ usp E—— 'B
15°-30°C (59°-86°F) 1 _5 mg —_—
a— N\
e
wRUBOMTORIES, W, Caution: Federal law prohibits === n s
spensing without prescription.  mamee e &
Ro-96 21 Tablets = &
&
PHARMALISY NOTE: BARR LABORATORIES, INC.
Dispanse with patient leafiet. wOC 055072802
Usual Dosage: See package brochure. t
Each tablet contains: ———
Estropipate 1.5 mp, calculated as sodi- === 0
um estrone sulfate 1.25 myp. Estmpi p ate —_—1
Dispense with a child-resistant closure == ﬁ
in a tight, light-resistant container. Tablets’ USP e e——
s;oua;t comgmgesu 100m temperature 1 5 = o
15°-30°C (59°-86°F). mg —_— !
» — W
—
BARR LABORATORIES, INC. Caution: Federal law prohibits F——] 3
Pomona, NY 10970 dispensing without prescription.  ammmms
R9-95 100 Tablets =0
[}
BARR LABORATORIES, INC.
PHARMACIST NOTE:

Dispense with patient leaflet.

Usual Dosage: See package
brochure.

Each tablet contains:

Estropipate 1.5 mg, calculated as
sodium estrone sulfate 1.25 mg.
Dispense with a child-resistant
closure in a tight, light-resistant
container.

Store at controlled room
temperature 15°-30°C (59°-86°F).

BARR LABORATORIES, INC.
Pomona, NY 10870

R9-96

Estropipate
Tablets, USP

1.5 mg

Caution: Federal law prohibits
dispensing without prescription.

1000 Tablets

Lot Na.:

Exp. Date:

Lot No.:

NDC 0555-0728-05

-05 &

I

55-0728

Il

I

\
3

£xp. Date:

Lot Na.:



PHARMACIST NOTE:
Dispense with patient leafiet BARR LABORATORIES, INC. WOC 0555-0727-38

Uswal Desage: See package brochure. "
Each tablet contains: E—
Esiropipate 075 my. cakslted 5 Est =3
ium estrane sulfate 0.625 mg. TO) H —_
inatigm. igt-essunt cooaier. @D} @LS, USP == N
Store at controfied room temperature s ____='5
15°-30°C {59°-86°F). 0.75 mg — 7
—_— N
——
BARR LABORATORIES, C. Ca i _—
v uﬁon:Federthwpmhibﬂs — g_g ..
dispensing without prescription. s
R9-96 -
21 Tablets = & 3
PHARMACIST NOTE: BARR LABORATORIES, INC. WDE 0555-0727-02
Dispense with patient leafiet.
Usnal Dosage: See package brochure. B
Each tablet contains:

Estropipate 0.75 my, calculated as

sodium estrone sulfate 0.625 mg. Estmpip ate
Dispense with a child-resistant closure

watint wght st coaver.  TADIGTS, uUspP
rEren T 0.75 mg

BARR LABORATORIES, BIC. Caution: Federal law prohibits

iy

Pomona, NY 10870 dispensing without prescription. ' 5 s
f9-9 100 Tablets g =
PHARMACIST NOTE: * BARR LABORATORIES, INC. NDC 0555-0727-05

Dispense with patient leaftet.

Usual Dosage: See package
brochure.

Each tablet contains:

Estropipate 0.75 mg, calculated as -
sodium estrone sulfate 0.625 mg. EStl’Op'pate —_—
Dispense with a child-resistant Sa— UV w
closure in a tight, light-resistant TabletS, USP - C.D : §
container. —_ ~
Store at controlled room 0-75 mg jm— "E
temperature 15°-30°C (59°-86°F). — f-I'J
—_ n
E—— a
Caution: Federal law prohibits S O
BARR LABORATORIES, INC. dispensing without prescription. = =m

Pomona, NY 10970

1000 Tablets

Exp. Date:
Lot No.:

R9-96
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ESTROPIPATE TABLETS, USP
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WARNINGS:
1. ESTRUGENS HAVE SEEN REPORTED 10

CARCIOMA W POSTHCHOPALIAL WOREN. | oo OWETRAL
Cioss clinical surveikance of 4l women taking estrogens Is imporiant. Adequate diag

hostic measures, including endometrial sampling indicated. g
1 fule out o o cotes of onct when .:mlduundm

2. ESTROGENS SHOULD NOT BE USE DURING PREGNANCY.

Mkwmwmmwwm\umumwmm

hosipa . gens are for the or of threat-
habitual abortion. Estrogens are not indicatad for the prevention of postpartum

Estrogen therapy during i jated with an
mnmmuﬁ&mu.mmmmﬂd
of women who rectived dithylstiibestrol (DES) during pregrancy ':::octs M&m
:mmmmmwwdmm.w i
utering corvix, and clear call vaginal &mvmhﬁ:mmmw
testicular

subsequent incraasad risk of breast cancer in the mothers, although
 causal relation-
and the observed level of excess risk Is similar to that for 3 num-

Estropipate, (tormerly piperazine estrone suffate), is 3

A natural wOSIANCY

mmwmmm,mu&&umw%' per-
. 1t is appreciably soluble in waler and has almos* = Y007 OF tasle - properties

ry ideaty suted for orai adrifinistration, The ~+CUNt of piperazine in Estropipate Tablets

& not sufficient %o exert a action. its addition ansures sokibikity, stability,
uniform n/ wa 8strone sultate. Ch s y :

esira-1,3,5(10)-110-17-one, 3 ,

o formula may be reprasented a3 follows:

H

otvouler Weight: £36 38

Wrm-«mumummbmmumwonm. 15moovd
mg sstropipate (calcutated as sodium esirone sutfate 0.625 mg, 1.25 mg and 2.5 mp,
respactively).

nactive ingredients: Colloidal silicon dioxide, i facloss mag-
neslum stearats, and pregelatinized siarch. The 0.75 m aiso contains 04C yelaw no. 10
aluminum take and FDAL yehow no. & aluminum take. The 1.5 mq sisg contains FD&C yel-
fow 710. 6 Aluininum lake. The 3 mg also contains FOLC biue na. 2 sluminum kake.
CLINICAL PHARMACGLOGY:
EwnoannrwprodnnsadbymuhﬂuammwhﬂonduwdmnMrdm‘
Estrogens ditfuse through ceil distribute ghout the cell, and
bind to and activate the nuclear estrogen recepior, 2 DNA-binding protein which is fourd
In estrogen-responsive tissues. The activated estrogen receptor binds Lo specific DNA
sequences, Of ROMone-response slements, which enhance the transcrigtion of adjacent

and in furm lead to the observed etfects. Estrogen receptors have been identified in
tissues of the raproductive tract, breast, pituitary, hypothalamus, liver, and bone of
wormen.

Qans are in the and of the female
system and secondary sex characteristics. By a direct action, they cjuse growth and
devaiopment of the uterus, Fallopian tubes, and vagina. With og:r mones, such as

and of

pituitary they cause o breasts through pro-
mation of ductal growth, stromal development, and the accretion of fat. Estrogens are
invoived with other 3 iy in of the

gnancy, snd atfect the relsase of pituitary

o pins. They the shaping of the skeieon, maintenance of tone

mmwotumwmm.mhwwmmmmw

n.:«mmmmummnmmmm,mmm’mmmm
ponitals.

ovulatory menstrual cycle and pre
. also o

worun, esirogens st n 2 equilibrium of
tetabolic interconversions, estradiol is the principal estrogen and is
substantially more potent than estrone or estriol af the receplor.
Edme«smdhmnw:uwﬂlammdmmnm. membranes, and

+ soamt Wihon annlied for a tocal action, absorption is usuatly sufficient to
Quipeskdy

neat Sein.




atiow for the pubertal prowih spurt and its fermunation, and pigmentation of the nipples
genitals.

Estrogens occur naturally in several forms. Mpmqwusg,cstmmmuw
L]

Mymmmmumnmw
Estrogens used In therapy are wefl absorbed through the skin, mucous membranes, and
gastrointestinal tracl. When applied for a locs! action, absorption is usually sufficient to

action, such that 3 single intramuscular injection of estradiol valerste of eStradiol Cypi-
onate is absorbed over several weeks.
memmmwwnmhumdwﬂmhmwnm
of occwrs prienarily in the
M(ﬁmmmmmnmwmmmmw
resutt in 3
o e o v
between asterified and non-esterified forms. Although naturalliy-cccurting esiragens circu-
Iauhmmhmlymm(omwmmbmdmmwdbwﬂn.u_uy
unbound anter ool

of modk to severs

3 of hyp 0 due to of primary ovarisn
fallure.
4. Prevention of osieoporosis.

Since estrogen administration is associated with risk, selection of patients should ideally
be based on prospactive identification of risk tactors for developiag asisoporosis.

{avorabie rigk/benefit
hysteractomized woman bscause she a3 10 risk of endometrial cancer (see Baxed
WARNINGS).

Estrogen raplacemant therapy teduces bons resorplion and retards or halts post-

bora mass and, tor several years following natural or
induced menopause, the rate of bone mass is accelerated. Whita and Asian
women are af higher rigk than bisck women.
Early menopause is one of the pradi for the i

mass.
CONTRAINDICATIONS:
Esirogens shoukd nat be used in individuals with arty of the lolowing conditions:

1. Known or suspected pregnancy {see Boxed WARNINGS). Estrogens may cause fetal
Narm when administered ta a pregnant woman.
2. Undiagnosed sbnormal genital bissding.
3. Known or suspected cancec of the braast sxcapt in appropriately sslected patients being
{rapted for metastatic diseass.

4. Known or ostroger neoplasi

A. Active th is oF L ic disord

WARNINGS:

lnduction of Maligaant Neeplatmus: ‘

Endometrial Cancer: Tha reparted endometrial cancer risk among anopposed estrogen

users IS about 2 (o0 12 fold Qreater than in non-usars, and appears depondent on duration

of treatment and on estrogen dose, Most studies show no significant incraased rick asso-~

wmmdmmwmwwm Qreatest risk appears associsied
use—with increasad risks of 15 to 24-foid tor five to hen years or more. In

mm i of risk was for 8 to over 15 years after

of sstrogen treatment. [n one study a significant decraase in the incidence of

cancer occurred 3ix months after estrogen withdrawal. Concurrent progestin therapy may

wm&mmwﬂmmmmmmmhmkmwn(m

PRECAUTIONS).

mwmmmdummmvnmmmmmmmt

caNCe in women who have sver used astrogen replacement thepy, $0me have reported

a moderately increased risk (ralative risks of 1.3 - 2.0} in those taking highet doses or

mummmmwnlmwduﬂwsolnm.osmumoﬂowu

Other studies have nat shawn this relationship.

WM;WLWMMMMM E:trogcnwammowuyls

%
i

vag! is, squamous coll dyspl
of the ulerine cervix, mmwlwmndamrmzrmm male offspring have an

Inrrarend riel ot omeond
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dici dauly, onpendmgmlmpnasooluumsuuucycu mskwmnedmny 10
esirone, which circulates in roughly squal proportion to estradiol, and to small amounts of
estriol. After menapause, most endogenaus estrogen is pioduced by comlnlon of
androstenadione, sacretsd by the adrena! corlex, 10 estrone by peripheral tissues. Thus,
arm—mmhsmuummmtmmmm
postmencpausal women. Athough circulating estrogens axist in a dynamic equilibrium of
metabolic interconversions, estradiot is the principal intraceflular human estrogen and is
substantially more potent than estrone or estriol at the receptor.

Estrogens used in therapy are well absorbed through the skin, mucous membranes, and

action, such that 2 single intramuscutar injection of sstradiol valerate or estradiol cypi-
onate is absorbed over several weeis.
Administered estrogens and their esters ars handied within the body sssentially the same
m??ﬁmm«w)maammw?ism massoshm
metabolic
equlirium of

resutt in a dynamic

forms which are mu-umm
between estarified and non-ssterifiec’ forms. Although naturally-occurming estrogens circy-
fate in the blood larwy bound 1o sex hormone-binding globutia and tbumin, only
unbound enter target tissue calis. A of the ci

estropen exists as suifals estrone sulfate, which serves 25 a circu-
lating reservoir for the formation of more acth spacies. A certain proportion
of the estrogen is excreted into the bile and then reabsorbed from the intesting. During
srohepat an iated and resitizted and undergo
Seqradat ﬂu’ouoh 0 less active (estriol and bther estrugens), -
nanestrage . which interact with cale

Mmﬂnmmm.m with
mmﬁ:un(md\mmwmmmmm) ). Sonpugasion

comparison,
nmm1mwmwnmaummnmhmhmm
when nat calclom

may be heipful.
mmmmmm.mummw::un:mmmm

mmwmm however in two stidies an hour o'vnlldnamd
mmmwmmmwwmm

mmumumu;
Estrogens should not be usad i individuals with any of the Jollowing conditions:

1. Known or suspected pregnancy (see Boxed WARNINGS). Estropens may cause fetal
harm when administered to a pregnant woman.

2; Undiagnosed abnormal genktal bissding.
3. Known or suspected cancer of the breas! axcept in appropriately selected patients being
treated for matastatic disesse.

4. Knawm or estrogen-dep

5. Active is o i

WARNINGS: .

Induction of Matlgnast Neoplasms: ~

Endometrial Cancer: The reported endometrial cancer risk among wntrogen
usars is about 2 to 12 fold greater than In non-users, and appears dependent on duration
of treatment and on estrogen dose. Most studies show no significant increased risk asso-
ciated with use of estrogens for less than one year. The graatest risk appaars associated
with profonged use—with increased cisks of 15 10 24-fold for five o Len years or more. In
three studies, of sisk was for 8 to over 15 years afiar cessation
ummmmanmmawmrmmnmamm
cancer occurred six months after estrogen withdrawal. Concurrent progestin therapy may
mmmummmmmmmuuummkmw«n(m
PRECAUTIONS).
Bmmrmmmmummmshmmmmmmm
Cancer in women who have ever used esirogen replacement therapy, some have reporied
2 moderately incraased isk (relative risks of 1.3 - 2.0) in those taking highes doses or
thoss taking lower doses for prolongad periods of Kime, in excess of 10 years.
Other studies have ot shown this relationshig.
Wmemmwwmmdumwmhm
ated with
mmumd«ms'mmmnmmnesuunmpmmm
that female offspring have an Increasad risk of vaginal sdenosis, squamous ool dysplasia
ollmutmmarle,ﬂnddwulvaqlndwurmnrhlh male offspring have an
d risk of ies and possibly Ils!lwlu cancer later in Ufe.
Mmﬂmmmwmmm malignancy.
Gallbiadder Diseass:
Twao studies have reported a 2- 10 4-Toid increase In tha risk of gaflblaoder disease raguir-
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wrrmaee

;';’qum.w as nsknl leial Ve UATL UISUILGES, diiu v
other birth defects. suuuocwmnmnwmoesmwm have shown
thal female oftspring have an incraasad risk of vaginal adenosis, squamous cell dysplasia
ummmmww:wmlwmmmmm male offspring have an
rish of fities and possibly testicular cances later in Hile.
Although some of these changes are benign, others are pracursors of malignancy.
Gatiatadder Disease:
Two studies have repocted a 2- to 4-foid increzse in tha sick of galibladder disease requir-
N SUIPEYY i women receving pastmenopausal estrogens.
Cardlovaseuinr Disssse:
Large doses of estrogen {5 mg g per day), 1o those used
hMWﬂMmﬁkwmmwﬂmhahmww
trial in men to increase the risks of nonfatal my
and MmmbopMebms Thm risks cannot necessarly be. exirapolated ivum men to
‘women, Howsver, t0 avoid the theoretical cardiovascular risk to women caused by high
estrogen doses, the dose for estrogen replacement therapy shoukd not exceed the lowest
effective dose.
Elevated bloed presswre:
Ocuslonaluoodprcssuu increases ourmo sstrogen replacement therapy have been
gens. Mors often, Blood pressure has
mmmumommd mmwysnm postmenopausal sstrogen
users have higher blood pressure than nonusars. Tmmmmwmw
blood pressure among sstrogen users estrogen
mmmmmmunm.mmmmﬂthm
fored at reguiar intervals with estrogen use.

Hyporcalcemia:

Administration of estrogens may lsad to savers hypercalcsmia ln patients with breast can-
cer and bone metastases. If this occurs, the drug should be stoppad and appropriate mea-
sures taken to reduce the sarum caicium level.

PRECAUTIONS:

[N

Addition of a Progestin: smmmmmmuwmm«mmm
mumwmhmmmmammummmr-
phsnmnmu by estrogen slone. M and
mmuummmnummuwmwxnmwmm
mmmummmoumwmm Walihood of hyperplastic changes.
There are, however, possible risks which may be associated with the uunfpmoeﬁmh
estiogen repiacoment regimens. Thete include: (1) adverse effects on ipoprotein metabo-
mwmmwmmtnummmmwmmmmm
effect 3

The choice of progestin, Xs dose, wnmmummmmwm
mmmm.mmhmsmln

|nmmnwwmmmwmmmulam
between oral estrogen therspy without added

mmwldecmmnmwvaswhldlsuuhwmn Mﬂxouohvmsloim

observational siudies which assessed this statistical assaciation have reporied 2 20% to

50% reduction in coronary hear! disaase risk and associated mortality in estrogen takers,

the following shouid be considered when intespreting these reports:

u)mmmdmmmmmwummmmnunm-
tically significant results, all relevant studies were subject to selection bias. Thus, the
wmﬂynduoodrls&dwwrymuymoumdbcmmmmum
estrogen therapy. It may instead have been caused by fife-style and
mednl characteristics of the women sludied with the result that healthier women
were selected for estrogen therapy. In general, treated women were of higher socioe-
mmeﬂucammlmm more siender, more physicafly aclive, more tikely {0
have undergone surgical mencpause, and less Wiely to have diabetes than the untreat-
od women. Although soma studies attempted to control for these selection factors, it
is common for property designad randomized trials to fall to confirm benefits suggest-
ed by Wss rigorous study designs. Thus, onQoing and future targe-scale randomized
trials may fail to confirm this apparem benefit.

{2) Cursent medicat practice often includes the use of concomiant progestia therapy in
women with intact uteri (see PRECAUTIONS and WARNINGS). Wh\maﬂecliof
added progestins on the risk of ischemic heart disease are not known, ail avaiiable
mmmammmmmmmwmmﬂwawL

a)mmmdmmmmmﬁamwmwuan

mlhb‘nmmoloouwmmmsﬂlwwmnsdomlm and may
enhanice, the moderately Incrazsad brsast cancer incidence that has been reported with

pvuumdu(mqen mmmmnpy(mwmmuehbm)

scribed for longer than one year withiout reexamining the patient.
Hypercoagulabikty: Some studies have shown that women taking estrogen replacerment
therapy have hypercoagulability, primarily related 1o decreased antithrombin activity. This
mmmwmm«mmwsmpmmmwm:wm
use. Also, women tend 1o have increased coagu-
lalon af baseline to women. There is some sugges-
mmmmmumuwmwmmmmmmmmm
anhownmem'odryalnmls(olp'mnlymugatwmmoemm) repor no such
increase. There is on hype "l in women who have had
wmus thromboembolic disease.
imiia) Hyperiipoproteinsmia: Estrogen therapy may be associated with massive eleva-
tions of plasma trigycerides leading to pancruxms and other comolu:amns in patients
with familial defects of lipoprotein metabglism,
Fluid Reterttion: Because estrogans may cause some degree of tuid rotcnhon conditions
which might be exacerbated by this factor, such as asthma, epilepsy, migraine, and car-
diac or renai dysfunction, require careful observation.
Litering Bleeding and Masrodyma Cerlain patients may develop undesirable manifesta-
tions of uch as ulerine bieeding and mastadynia.
impaireg Liwer Function: Eragens may be poorly metabolized in patients with Impaired
liver fungtion and should be administered with caution.

Isformation for the Patient:

See fexi of Patisnt Package Leatlst below.

Labaratory Tests:

Estrogen administration shoutd generally be guided by ciinical response al the smallest
dase, rather than labonlory g, for relief of for those i in
which symp! are For ang of . however,

see BOSAGE AND mmsmnou section.
Orug/iakoratory Test interactions:

time, partial time, and plaielet ag ion time;

Increasad pmm count; increased factors If, Vil antigen, il antigen, VIl Cor:::“lﬂl activ
fty, 1X, X, Xil, VII-X complex, 1I-Vi|-X compiex, and beta-thramboglobulin; decreased lev-
els of anti-factor Xa and antithrombin 1, decreased antithrombin [11 activity. Increased
levels of activity, antigen and activity.
increased myrﬂd-MMma globulin (TBG) leading fo incraased circulating total thyroid hor-
mone, as measured by protein-baund lodine (PBI) T4 teveis (by column or by radioim-

or T3 leveis by T3 resin uptake is decreasad, reflecting
1he elevated TBG Free T4 and free T3 concentrations are unaltered.
Other binding proteins may be elevated in sarum, i.8., coricosteroid binding globulin
(CBG), sex hormone-binding globulin (SHBG), leading lo increased circulating corticos-
toroids and sex steroids respectively. Free or biokogically active hormone concentrations
are yncnqnogd (?!her plasma proteins may be increased {angiotensinogen/renin sub-




OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA #. 40-135 SPONSOR: Barr Labortaories
DOSAGE FORM: Estropipate tablets

STRENGTHS(s): 0.75 mg, 1.5 mg and 3 mg.

TYPE OF STUDY: Single dose fasting study.

STUDY SITE:

STUDY SUMMARY: A fasting bioequivalence study was conducted in 26 healthy
postmenopausal female volunteers comparing Barr's estropipate 3 mg tablets with Abbot
Laboratories' Ogen® 3 mg tablet. The 90% confidence intervals for the log-transformed AUC,
AUC, and C,,, data were within the acceptable range of 80-125%. In addition, the analysis of
variance revealed no formulation differences or sequence effects for these three parameters. This
study demonstrates that Barr's estropipate 3 mg tablet is bioequivalent to the refe ence product,

Ogen 3 mg | tablet, manu;actured by Abbot Labora ones ZU&U WoYs ] f“/ o Vo Xy A
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DISSOLUTION ¢ The results of in vitro dissolution testing indicated that greater thar Jf the
labeled amount of estropipate im the test product was dissolved in 45 minutes. The dissolution
testing meets USP specifications.
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Estropipate Barr Laboratories.
Tablet, 3 mg, 2 Quaker Road

ANDA # 40-135 - Northvale, NJ 07647
Reviewer: Gur J.P. Singh Submission Date:

File #40135SD.295 February 9, 1995

Review of a fasting bioequivalence study and dissolution data

The sponsor has submitted this ANDA on its estropipate 3 mg tablets. This application contains data
from a single dose study conducted under fasting conditions and in vitro dissolution data. A preliminary
review of this application has revealed deficiencies related to the analytical methodology. Therefore,
a complete review of this application has been put on hold till the sponsor provides information to
resolve the following deficiencies.

DEFICIENCIES:

1.




The sponsor should provide evidence for linearity of all calibration curves used for calculation
of plasma concentration values of estrone and estrone sulfate.

In the analytical section (pp 1024), the sponsor states that "extracted samples from two subjects
(a total of six periods)" were analyzed at the same time. This study was conducted as a two
period two-way cross over study, and this design allows four period data for two subjects,
instead of the six periods mentioned in this application. The sponsor should explain this

discrepancy.

RECOMMENDATIONS

1.

The in-vivo bioequivalence study conducted under fasting condition by Barr Laboratories on its -
estropipate 3 mg tablet, lot #4R72903, comparing it to the reference product Ogen® 3 mg tablet,
lot #73820AA21, manufactured by Abbot, has been found to be incomplete due to deficiencies
#1-5.

The in vitro dissolution testing conducted by Barr Laboratories on its estropipate 3 mg tablets,
is acknowledged. Recommendation for in vitro dissolution testing will be made on acceptance
of the in vivo bioequivalence study.

From the bioequivalence point of view, the firm has not met the requirements for in vivo
bioequivalence and in vitro dissolution.

. g o 8
Gur J.P. Singh, Ph.D.

Review Branch II, Division of Bioequivalence.

RD INITIALLED RPatnaik

RD IN"ITIALL% [28
CONCUR: / DATE: g/ ‘7)

exth Chan, Ph.D.
Dn'ector Division of Bioequivalence.

GIPSINGH/ 7/27/95/40135SD.295
cc: ANDA # 40135 (original, duplicate), HFD-630 (OGD) HFC-130 (Jallen), HFD-600 (Hare),
HFD-344 (CVishwanathan), HFD-655 (Patnaik, Singh), Drug file, Division file.



ANDA 40-135
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Barr Laboratories, Inc.

Attention: Herbert G. Luther, Ph.D.
2 Quaker Road

P.O. BOX 2900

Pomona NY 10970-0519
Illl""IIIIIIIIIlll"lllllIllllllllllll"llllllllll

Dear Sir;

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Estropipate Tablets USP, 3 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs:

The dissolution should be conducted in 900 mL of water using USP 23 apparatus II
(paddles) at 75 rpm. The dissolution testing should meet the following specifications.

Not less than of the labeled amount of estropipate is dissolved from the
dosage form in 60 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours.

/‘,' -

C(f/ D
TN
; Keith K. Chan, PRD.
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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Estropipate Barr Laboratories.
Tablets. 0.75 mg, 1.5 mg and 3 mg. 2 Quaker Road

ANDA # 40-135 S Northvale, NJ 07647
Reviewer: Gur J.P. Singh Submission Dates:

File #40135SDW.096 February 9, 1995

October 24. 1995
February 7, 1996

Review of a fasting bioequivalence study, dissolution data and a waiver request

Introduction

Estropipate is an estrogenic substance prepared from purified crystalline estrone. solubilized as estrone
sulfate and stabilized with piperazine. The oral estropipate is prescribed for the treatment of estrogen

deficiency. The brand name product, Ogen® (Abbot Laboratories), is available as 0.75, 1.5, 3.0 and
6.0 mg oral tablets.

Estrone sulfate is rapidly and completely absorbed from the GI tract with peak plasma concentration
occurring approximately 4-5 hours after oral administration. The drug is highly bound to serum
albumin. Its elimination half life is in the range of 12-20 hours.

Background

The sponsor submitted a singie dose fasting bioequivaience study on February 9, 1995 comparing its
astropipate 3 mg tablets with the reference product. Ogen® 2 mg tablet manufactured by Abbot
Laboratonies. Preliminary review of this appiication was compieted on August 8. 1995 (Reviewer: GIJP
Singh), and the study was found to be incompiete cue to variety or deficiencies reiated to the analytical
method validation. The sponsor was informed of these deficiencies in the Division of Bioequivalence
letter of August 22, 1995.

In its study amendment of October 24, 1995, the sponsor has submitted satisfactory response to all
deficiencies listed in the August 22, 1995 letter. The following review of the bioequivaience study is
based on ail data submitted hitherto.



Fasting Bioequivalence Study

OBJECTIVE: The purpose of this study was to establish bioequivalence of Barr Laboratories'
estropipate 3 mg tablets to Abbot's Ogen® 3 mg tablets in a single dose, two-treatment, two-period,
crossover design with a washout period of seven days between two dosing days.

STUDY SITE, INVESTIGATORS AND DATES:

Clinical and Analytical site: The clinical study was conducted at
and sample analyses were conducted at

Medical Director: !

Analytical Director

Study Protocol: Protocol (#P94-050, June 30, 1994, pp 85-115, vol 1.1) used for this study
was approved by the

Dosing Dates: Group I: Phase I - July 9, Phase 2 - July 16, 1994
Group II:  Phase I - July 30, Phase 2 - August 6, 1994

Analytical Dates: July 7 - August 9, 1994

SUBJECT SELECTION:

Twenty eight (28) healthy postmenopausal female volunteers were enrolled for this study. The average
age and weight of these volunteers were 52.5 years (range = 45-57) and 68.6 kg (range =58-89),
respectively. The protocol called for 24 femaie volunteers with four alternatives. However. a total of
26 subjects were dosed with the test formulations. Subjects were dosed in two groups due to recruitment
difficulties. All volunteers were within 15% of their ideal body weight. Subjects who entered this study
were selected on the basis of their acceptable medical history, physical examination (including breast
examination, gynecological examination with PAP smear) and normal clinical laboratory tests for
hematopoietic, hepatic and renal functions.

Subjects were excluded from this study based on the following criteria:

*

*

L3

Cardiovascular, hepatic. renal, neurological. hematological. or gastrointestinal disease.
Recent history of alcohol/drug abuse.

Presence of estrogen dependent neoplasia, postmenopausal uterine bleeding, or documented
endometrial hyperplasia.

History or presence of clinicaily significant tibrocystic breast disease or breast nodules or breast
cancer.

o



Presence of a condition known to interfere with absorption. distribution , metabolism and
excretion of drugs.

Hypersensitivity to estropipate and related products.

Current use of tobacco.

Treatment within 30 days with drug(s) know to effect hepatic enzyme induction..

Donation of blood in excess of 150 mL over the preceding 30 weeks.

Treatment with an investigation new drug 30 days prior to the study start.

®* ¥ * X *

STUDY DESIGN: The clinical study was conducted as a single dose randomized, two treatment, two-
period crossover evaluation with the following subject randomization:

IREAfEMEbELSEQIDENCE SURBRIECT NOMTTMBER
Phase 1 Phase 11
A B 101,106, 107, 110, 111, 112, 113, 116, 120, 123,

124, 125, 126, 127

B A 102, 103, 104, 105, 108, 109, 114, 115, 117, 118,
’ 119, 121, 122, 128

where:

A: Estropipate tablets 1x3 mg, Barr Laboratories, (lot #R72903, Lot Size

B: Ogen® tablets 1x3 mg, Abbot (Lot # 73-820-AA-21, Lot Size - Commercial lot, Expiry
Date - March 1. 1995).

DOSING AND MEALS:

After an overnight (10 hours) fast, each drug was given orally with 240 mL of water. No fluid except
that given with drug administration was allowed until 2 hours after dosing. Four hours after drug
administration waster was allowed ad libirum. Subjects were served standard meais (pp 1204, vol 1.3)
free of xanthine containing food or beverages.

SAMPLE COLLECTION AND STORAGE:

Serial blood sampies were collected in EDTA containing tubes at predose -48, -24, -0.25, 1, 2, 3, 3.5,
4.4.5, 5,55, 6,7,8, 10, 12. 16. 24, 30, 36, 48 and 72 hours after dosing.  Blood samples were
centrifuged within 15 minutes of venipuncture, and plasma separated and stored below at approximately
-20°C until shipment for analysis. At the completion of each study period. the samples were shipped
frozen (in dry ice) to the analytical laboratory.



ANALYTICAL PROCEDURE (Not to he reieased nunder FOT):



PHARMACOKINETIC DATA ANALYSIS: Area under the plasma concentration curve from zero
to the last measurable concentration (AUC) was calculated using the trapezoidal integration.
Extrapolation of the AUC from the last measured concentration to infinity to yield AUC,, was
accomplished by addition of the value obtained by dividing this concentration with the elimination rate
constant as calculated for each curve. The estrone and estrone suifate AUC and AUC,, values for each
subject were calculated using the raw data and the baseline corrected data. For this correction, the
baseline values at three sampling times (-48, -24 and -0.25 hours) prior to dosing were averaged and the
average value was used for correction. Other pharmacokinetic parameters determined include C,,, T,
elimination t,,, and K,,. Statistical analyses of pharmacokinetic data were performed using SAS version
6.06 (SAS Institute Inc, Cary, NC). The analysis of variance with subjects, periods and drugs, group
and group*treatment as factors and sequence as between subject factor was applied to estropipate
bioavailability parameters and its plasma concentrations at each sampling time point. Statistical analyses
of pharmacokinetic data were conducted using the t-test method to determine , at « = 0.05 and 8 =
0.20, differences between estropipate formulations in AUC, AUC; and C_,,.

MISCELLANEOUS:

INSTITUTIONAL REVIEW BOARD: The protocol and bioeguivaience study were approved by the

CONSENT FORM: A copy of the volunteer informed consent form used in this study is given on page
1182 (vol 1.3).

RESULTS AND DISCUSSION:

CLINICAL STUDY CONDUCT: All 26 subjects dosed in this study completed the cross over
evaluation. Based on the protocol. the firm has used pharmacokinetic data for 24 subjects for
bioequivalence determination. In this study, six (Test: 2, Reference: 4) clinical complaints were
registered (pp 1155. vol 1.3). Among these events headache (Test: 1. Reference: 3), and nausea
(Reference: 1) were considered to be probably related to the test drug. Protocol deviation related to
intake of prescription and non-prescription medication were reported in three subjects (pp 1183). These
deviations were considered not to impact study integrity.

<



PHARMACOKINETIC PROFILE: Following the administration of the test and reference products,
varying plasma levels of estrone sulfate and the unconjugated estrone were detected. with estrone sulfate

levels being greater than those of estrone. Therefore, for determination or bioequivalence, both estrone
sulfate and estrone data are reviewed hereafter.

Plasma concentrations of estrone sulfate and estrone for various subjects are given on pages 176-187 (vol
1.1). In this data set several values (Estrone sulfate data 12, estrone data - 2 values) are missing, and
these should not affect bioequivalence comparisons. Figures showing individual subject plasma

concentration profiles of estrone suifate and estrone are given on pages 240-289 and 318 - 367 (vol
1.1).

Estrone Sulfate:

The reviewer has performed spot-check calculations to determine the accuracy of the AUC and
AUC,, values reported by the firm.  The resuits of these calculations, given below, employing

the test product data indicate good agreement between reviewer's calculations and the data
reported by the firm.

Subject # Reviewer(A) Sponsor (B) A/B

AUC AUC,; AUC AUC AUC AUC;
101 570749 598666 570933 598850 0.999 0.999
104 381703 417406 381619 419627 1.000 0.995
119 344879 385029 344827 384977 1.000 1.000
122 392184 438764 392085 438718 1.000 1.000

The AUC/AUCiInS ratios for the test and reference products are given in table 3. These data
indicate that 97% of aill AUC values were within 80-100% or the corresponding AUC,, values.
The regression analvsis used for calculation of Kel values used for caiculation of AUC;, are
indicative of rvalues of 0.84 or above for at least 97% of all determinations. The foregoing data
indicate acceptable accuracy in calculations of AUC and AUC,,; values.

Plasma concentration proriles of estrone sulfate are summarized in table 1. These data indicate
that the test product's plasma levels were within +20% of those or the reference product at all
sampling time points.



Based on parametric values caiculated using the uncorrected data. both the test and reference
drug products were readily absorbed with T,,, values of 5.0 and 4.9 hours, respecuvely (Table
2). The test product had an AUC of 437568 pg/mL*hr and C_,, of 37525 pg/mL which were
1% and 2% higher than the reference product's respective vaiues. Test product's AUC,, value
(462609 pg/mL*hr) was 1% lower than that of the reference product. The difference in the
bioavailability of the test and reference products remained similar based on parametric values
calculated from baseline-corrected data (Table 2)

The recruitment of subjects in two groups dosed at different times warranted statistical analyses
of group*treatment interactions. Based in the ANOVA performed by the reviewer using
uncorrected and baseline-corrected data, there were no such interactions (based on p values of
< 0.1) for the AUC, AUC,, and C,,, data. Therefore parametric data from two groups was
combined for calculation of 90% confidence intervals.

Based on reviewer's calculations using the log transformed uncorrected data. the 90% confidence
intervals for AUC, AUC,, and C,,, data were in the range or 93.77-108.18%, 92.31-105.93%
and 92.78 112.69%, respectively (Table 2). For the AUC, AUC, and C,,, values based on the
baseline corrected data, the 90% confidence intervals were in the range of 93.63-109.24%,
92.07-107.23% and 92.68-112.95%, respectively. In addition. for either the uncorrected or the
baseline corrected AUC, AUC,, and C,,, data, statistical anaiysis showed no significant period
or sequence effect. )

Table 3A and 3B show individual subject's parametric data based on uncorrected and baseline
corrected plasma concentrations, respectively. When the mean of ratios of individual subject's
AUC, AUC,, and C_,, (Table 3), is compared with respective ratios means (table 2), relative
bioavailability of the test and the reference products remains similar.

Estrone:

Plasma concentration profiles of estrone are summarized in table 4. Like the estrone sulfate
data. these data also indicate that the test product's plasma levels were within +20% of those
of the reference product at all sampling time points.

Estrone parametric data are shown in Table 5. Based on the uncorrected data, test product's
AUC was 2% higher. and its AUC, was 7% lower than that of the reference product. Estrone
Cn.e Values were similar following administration of both formulations.

Based on reviewer's calculations using the log transformed uncorrected data. the 90% confidence
intervals for AUC. AUC,, and C_, data were in the range of 94.4.68 - 108.09%, 83.05-
102.52% and 93.11-106.68%. respectively (Table 5). For the AUC. AUC.; and C,,, values
based on the baseiine corrected data. the 90% confidence intervais were in the range of 94.87-
112.68%, 84.78-107.23% and 93.28-107.50%, respectively. In addition, for either the



uncorrected or the baseline corrected AUC, AUC,; and C_,, data. statstical analysis showed no
significant period or sequence effect.

As mentioned above, recruitment of subjects in two groups dosed at different times warranted
statistical analyses of group*treatment interactions. Based in the ANOVA performed by the
reviewer using uncorrected and baseline corrected data, there were no such interactions (based
on p values of < 0.1) for the AUC, and C,,, data. However, significant group*treatment
interaction was observed for the log-transformed AUC data (p = 0.018 and 0.019 for
uncorrected and baseline corrected AUC, respectively). Therefore data from group A (subject
#101-107) and group B (subjects 101 -127) were analyzed separately. The resuits of these
analyses given in table 5 show that the 90% confidence intervals for group B were in the

acceptable range of 80-125%. However for group A these intervals were out of the acceptable
range. }

The reviewer considers that the 90% confidence intervals caiculated on combined estrone
parametric data from groups A and B should be used to establish bioequivalence. instead of the
90% confidence intervais separately caiculated for each group. This is because:

i subjects were enrolled in two groups because of recruitment difficulties; these
groups are similar with respect to subject demographics (pp 1192, vol 1.3),

it failure of the Group-A parametric data to meet the 80 - 125% confidence limits
is mainly due to small number of subjects enrolled in this group (only 7
subjects),

il compared with estrone sulfate the contribution of estrone to bioavailabilty

comparisons (thus bioequivalence evaluation) is very small because its plasma
levels are < 5% of that of estrone suifate. and

1ii the group*treatment interactions were detected only for the AUC. and not for the
AUC,; and C_,, data.

Thererore, based on the parametric data for estrone suifate and estrone. the rate and extent of absorption
of the test product is similar to that of the reference product, and these products are bioequivalent.

In Vitro Dissolution Testing

The firm has submitted dissolution data for its estropipate 3 mg tablets and the reference product,
Ogen® 3 mg tablet (pp 1998-2000. vol 1.4). Furthermore. in its February 7. 1996 amendment the
sponsor submitted dissolution data for its estropipate 0.75 mg and 1.5 mg tablets. and the corresponding
strengths of the innovator product. Dissolution of 12 tablets was tested in 900 mL of water using USP
XXII apparatus II (paddles) at 75 rpm. The results of in virro dissolution testing (Table 7) indicate that

2



greater thar Q) of estropipate was dissolved from the test products within 60 minutes. Dissolution
testing meets USP specifications. Lot number for estropipate 3 mg tablets used for in virro dissolution
testing were identical to those used for in vivo bioequivalence studies.

Waiver Request

In the February 7, 1996 amendment, the firm has submitted a request for the waiver of in vivo
bioequivalence requirements for its estropipate 0.75 mg and 1.5 tablets. It has met requirements of in
vivo bioequivalence and in vitro dissolution testing on its estropipate 3 mg tablets. It has also
demonstrated that the compositions of its estropipate 0.75 mg and 1.5 mg estropipate tablets are
proportional to that of its estropipate 3 mg tablet (see below), which underwent bioequivalence testing.
The dissolution testing on estropipate 0.75 mg and 1.5 mg tablets also meets USP specifications.
Therefore, the waiver of in vivo bioequivalence requirements for the estropipate 0.75 mg and 1.5 mg
tablets may be granted.

Composition (Not to be reieased under FOI)

Ingredient - mg/Tablet
3mg 1.5m 0.75 mg
Estropipate, USP 3.15* 1.575* 0.788*

FD&C Blue #2 Aluminum Lake HT
FD&C Yellow #6 Aluminum Lake HT
D&C Yellow #10 Aluminum Lake HT
Pregelatinized Starch. NF (Starch 1500)
Crospovidon, NF

Lactose Monohydrate. NF

Colloidal Silicon Dioxide, NF
Magnesium Stearate. NF

Total Weight 220.00 220.00 220.00

* The USP specification for the potency of estropipate in rablers is 90-110% of the labeled amouns.



Comments

This rirm has conducted a fasting bioequivalence study on its estropipate 3 mg tablet and the reference
drug product. Ogen® 3 mg tablet. The reviewer's comments are as rollows:

1

i

I

[9Y]
N

Twenty six (26) subjects were dosed in this study, and all these subjects completed the crossover
evaluation. Based on the protocol. the firm has used pharmacokinetic data for 24 subjects for
bioequivalence determination. In this study, six (Test: 2, Reference: 4) clinical complaints
were registered. Among these events headache (Test: 1, Reference: 3), and nausea (Reference:
1) were considered to be probably reiated to the test drug.

Bioequivalence comparison were based on plasma leveis of estrone suifate and free estrone.
Based on reviewer's calculations, the AUC, AUC,,and Cmax 90% confidence intervals for both
chemical moieties were within the acceptable limit of 80-125%. In addition, there were no
statistically significant treatment. period or sequence etfects for AUC and AUC,; and C,,, data.

The results of this study demonstrate that under fasting conditions. Barr Laboratories’ estropipate
3 mg tablet is bioequivalent to the reference product, Ogen® 3 mg tablet.

By conducting in vitro dissolution testing on its estropipate 0.75 mg, 1.5 mg and 3 mg tablets,
according to the USP specifications. the firm has demonstrated that greater than of the drug
is dissolved in 60 minutes. The lots of the 3 mg strength of test and reference products
employed in the in vitro dissolution testing were identical to those used for the in vivo
bioequivaience study. The in virro dissolution data for the test product are acceptable.

The firm has met requirements of in vivo bioequivalence and in virro dissolution testing on its
estropipate 3 mg tablets. It has also demonstrated that the compositions of its estropipate 0.75
mg and 1.5 mg tablets are proportional to that of its 3 mg estropipate tablets. which underwent
piloequivalence testing. The dissoiution testing on these products meets USP specifications.
Thererore, the request for the waiver of in vivo bioequivaience requirements for estropipate 0.75
mg and 1.5 mg tablets may be granted.

. Recommendations

—

The in-vivo bioequivalence study conducted under fasting condition by Barr Laboratories on its
estropipate 3 mg tablet. lot #4R72903, comparing it to the rererence product Ogen® 2 mg tablet,
lot #73820AA21, manutactured by Abbot, has been found to be acceptable to the Division of
Bioequivalence. The study demonstrates that under fasting conditions. Barr Laboratories'
astropipate 3 mg tablets are bioequivalent to Ogen® 2 mg tablets. manuractured by Abbot.



The in vitro dissolution testing conducted by Barr Laboratories on its estropipate 0.75 mg, 1.5
mg and 3 mg wblets, lot #PD 4R72732, 4R72833 and 4R72903 respectively, is acceptable. The
firm has conducted an acceptable single dose in vivo bioequivalence study under fasting
conditions comparing the 3 mg tablet of the test product with the 3 mg tablet of the reference
product, Ogen®, manufactured by Abbot Laboratories. The formulations for estropipate 0.75
mg and 1.5 mg tablets are proportionally similar to the 3 mg tablet of the test product which
underwent bioequivalence testing. The waivers of in vivo bioequivalence study requirements for
0.75 mg and 1.5 mg tablets of the test product are granted. The 0.75 mg and 1.5 mg tablets of
the test product are therefore deemed bioequivalent to the 0.75 mg and 1.5 mg tablets of the
reference product, Ogen®, manufactured by Abbot Laboratories.

The dissolution testing should be incorporated into firm's manufacturing and stability programs.
The dissolution should be conducted in 900 mL of water using USP XXII apparatus II (paddles)
at 75 rpm. The dissolution testing should meet the following specifications.

Not less than Jf the labeled amount of estropipate is dissolved from the dosage form
in 60 minutes.

From the bioequivalence point of view, the firm has met the requirements for in vivo
bioequivalence and in virro dissolution testing.

~

———— et ————
—

Review Branch II, Division of Bioequivalence.

—
Gur J.P. Singh, Ph.D. (_:—%\16'\@:%3@\, \‘y \/

RD INITTALLED RPatnaik

FT INITIALLED RPatnaik_ f\q_f-g &L»—MK’/M\ |a6

N 4GS
concur. L L L—~_ pate; /706

Ketth Chan, Ph.D.
Director, Division of Bioequivalence.

GJP SINGH/3/30/96/40135SDW.095
cc: ANDA # 40135 (original. duplicate), HFD-630 (OGD) HFC-130 (Jallen), HFD-600 (Hare),
HFD-344 (CVishwanathan), HFD-655 (Patnaik, Singh), Drug file. Division file.
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Table 1: Estrone suifate piasma concentration for the test and reference products
{ANDA #40-135, Fasting study)

Time TEST ] REF TEST/REF
(hn) CONC %GV CONC  %CV
48 475 52 532 38 0.89
-24 510 41 488 30 1.04
-0.25 563 53 584 51 0.96
1 11847 129 12224 132 0.97
2 19923 99 16120 88 1.24
3 23524 87 22253 77 1.08
3.5 28463 67 26246 58 1.08
4 28804 59 29508 64 0.98
45 30938 55 30161 60 1.03
5 31475 " 50 30800 53 _ 1.02
5.5 30478 49 32741 54 0.93
6 26854 53 28296 53 0.95
7 24288 48 24077 49 1.01
8 22291 55 21167 52 1.05
10 14262 54 14380 68 0.99
12 11698 64 11542 57 1.01
18 7691 41 8023 50 0.96
24 4923 49 5163 47 0.95
30 3760 49 3960 61 .95
36 2957 65 3071 57 0.96
48 1816 55 1821 49 <3
60 1197 51 1173 35 1.02
72 823 44 876 40 0.94
35000 -
ry
€ 30000 4
D
e
> 25000 -
E
S 20000 -
N
g
S 15000 -
%
W 10000 -
2}
E
& 5000
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TABLE 2: ESTRONE SULFATE Parametric data, ANDA #40-13S, Fasting study

PARAMETER

AUC

(pg/mL*hr)
AUCInf
(pg/mL*hr)
Cmax (pg/mL)
Tmax (hr.)

kel (1/hn)

t1/2 (ho)

AUC
(pg/mL°hr)
AUCinf— _
(pg/mL*hr)
Cmax (pg/mL)

TEST/REF

Based on uncorrected data

Based on data corrected for baseline valjues

S0% CI*
93.77 - 108.18
92.31 - 105.93
82.78 - 112.69
93683 - 109.24
92.07  J7.38
92.68- 112.95

* 90% CI are based on ANOVA performed by reviewer using the log transformed parametric data

JLPARAM.XLS

GJPS 3/28/96
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Table 4: Estrone piasma concentrations for the test and reference products
{ANDA #40-13S5, Fasting Study)

Time TEST REF TEST/REF
(hr) CONC  CV(%) "CONC _ CV(%)
-48 39 a3 40 36 0.98
-24 34 46 35 39 0.88
-0.25 as as as 24 0.94
1 190 57 163 68 1.18
2 425 53 402 48 1.08
3 603 48 574 47 1.05
3.5 700 48 687 45 1.05
4 770 48 712 41 1.08
45 808 a7 779 40 1.04
5 " 820 28 827 37 0.99
5.5 028 39 898 41 1.04
6 901 40 856 36 1.05
7 811 as 788 41 1.03
8 792 as 696 39 1.14
10 593 36 572 41 1.04
12 476 a1 474 39 1.00
18 349 34 328 41 1.04
24 218 38 224 45 0.97
30 178 41 T 174 46 1.01
38 151 44 145 42 1.04
48 98 41 100 a7 0.97
60 70 41 74 40 0.95
72 56 41 67 39 0.84
1000 «
200 o
= 800 4 .
% 200 4 To--TEST!
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TABLE 5: Estrone Parametric data, ANDA #40-135, Fasting study

X: All subject's data anaiyzed as one

PARAMETER TEST REF TEST/REF 90% Cr*
Mesan %CV Mean %CV

Based on uncorrected data
AUC 16750 34 16416 34 1.02 94.68 - 108.09
(pg/mL*hn)
AUCInf 18645 33 20043 35 0.93 83.05 - 10252
(pg/mL"hn)
Cmax (pg/mt.) 987 37 987 37 1.00 93.11 - 106.68
Tmax (hr.) 59 19 5.5 18 1.07
kel (1/hn) 0.032 20 0.029 32 1.10
t1/2 (ho) ] 22.8 25 31.5 88 0.72

Based on data corrected for baseline values
AUC 14148 37 13705 40 1.03 94.87 - 112.68
(pg/mt.*hr)
AUCInf 14880 37 15677 40 0.95 84.78 - 107.23
(pg/mb.*hr)
Cmax (pg/mL) 951 38 949 39 1.00 93.28 - 107.5

Y: Data from Groups A (sub #101-107) and B (sub 108-127) analyzed separately
Group A: Based on uncorrected data

AUC 18331 30 18356 45 1.12 98.33 - 137.09

(pg/mL*hr)

AUCinf 19737 29 21447 48 0.92 73.23 - 121.52

(pg/mL*hr)

Cmax (pg/mL) 1149 27 1083 38 1.09 94.56 - 126.63
Group A: Based on data corrected for baseline values

AUC 15984 33 14046 54 1.14 95.72 - 159.12

(pg/mLhr)

AUCinf 16564 32 17383 54 0.95 76.47 - 141.22

(pg/mL=hr)

Cmax (pg/mL) 1116 28 1020 40 1.09 94.56 - 128.03
Group B: Based on uncorrected data

AUC 16089 35 16440 31 0.98 89.86 - 101.88

(pg/mL*hr)

AUCInf 18196 35 19465 28 0.93 80.40 - 103.72

(pg/mL*hr) ]

Cmax (pg/mt) 921 35 960 31 0.96 88.63 - 104.19
Group 8: Based on data corrected for baseline values

AUC 13392 38 13565 34 0.99 89.81 - 103.12

(pg/mL*hr)

AUCInf 14201 39 14974 21 0.95 80.62 - 105.16

(pg/mL*hr)

Cmax (pg/mbL) 883 41 920 39 0.96 88.71 - 104.75

* 90% C! are pasea on ANOVA perrormea by reviewer using the /0g yansronnea paramenc data
- STPARAM.XLS GJPS 3/28/96
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Table 7: In vitro Dissotution Testing

Jrug (Generic Name): Estropipate Tablet

Jose Strength: 3 mg, 1.5 mg and 0.75 mg
\NDA # 40-135

‘rm. Barr Laboratories
.ubmission Date: February 9, 1995
‘le Name: 40135SD.096

Conditions of in vitro dissolution testing:
USP XXIl Paddle. RPM: 75

No. Units tested: 12
Medium: 200 mL Water

Specification: NLT ~Q) in 60 minutes '
Reference Drug : Ogen Tablet , 3 mg, manufactured by Abbot Laboratories.

Resuits of /n vitro dissolution testing:

. Test Product Reference Product
Samping Lot # 4R72903 Lot # 73-820-AA-21
(min) Strength: 3 mg Strength: 3 mg
Mean (%) Range (%) CV (%) Mean (%) Range (%) CV (%)
5 98 5.4 - 103 1.5
10 104 2.5 103 1.1
20 104 2.7 103 1.5
30 104 3.0 102 1.4
45 104 2.3 103 1.6
60 104 2.4 103 1.1
. Test Product Reference Product
Sa{l,‘,gg“g Lot # 4R72732 Lot # 394MJ
(min) Strength: 0.75 mg Strength: 0.75 mg
Mean (%) Range (%) CV (%) Mean (%) Range (%) CV (%)
5 101 T 2.9 99 1.0
10 102 2.4 99 1.0
20 102 2.4 99 1.2
30 102 2.5 g9 1.3
45 102 2.4 g9 1.1
60 102 2.6 Q9 1.1
. Test Product Reference Product
Sa%‘,f,z"g Lot # 4R72833 Lot # 84-661-AA-21
(min) Strength: 1.5 mg Strength: 1.5 mg
Mean (%) Range (%) CV (%) Mean (%) Range (%) CV (%)
5 102 3.5 101 2.6
10 102 1.2 101 2.1
20 102 1.9 101 2.0
30 101 2.3 101 1.7
45 100 2.9 101 1.4
50 101 2 102 2.0
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